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HHOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma mo mpeamery amredpa st 5- 9-x kmaccoB MBOY «CIHI Nel8»
pa3paboTaHa Ha OCHOBAHHUHU:

e ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoii
denepauuny;

e npukaza Munnpocsemenus ot 17.12.2010 Ne 1897 «OO6 yrBepxaeHUU
(benepasbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAapPTa OCHOBHOTO OOIIEro
00pa3oBaHuUs C HI3MEHEHUSIMH U JIOTIOTHEHUSIMH;

e mpukaza Munmnpocsenienus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuu (eaepaibHON
00pa3zoBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00111eTO0 00pa30BaHUs»;

e npukaza MunnpocsemnieHuss ot 22.03.2021 Ne 115 «OO6 yrBepxknenuu Ilopsiaka
OpraHu3alliil M OCYIIECTBJICHUS O00pa30BaTENbHON JEATENFHOCTH TI0 OCHOBHBIM
oOuieo0pa3oBaTenpHbIM ~ IporpaMmMaM  —  00pa3oBaTENIbHBIM  [POrpaMMaM
HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO U CPpeTHEro 00IIero 00pa3oBaHUs;

e CII 2.4.3648-20 «CaHUTapHO-3IHUIEMHUOJIOTUYECKHE TPEeOOBaHUS K OpraHu3alusIM
BOCIIUTaHUS W OOYUYEHHUs, OTAbIXa W O3JOPOBJICHHUS JETed U MOJIOJCKN,
YTBEPKJACHHBIX [TOCTAHOBJICHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'mrumennveckne HOpPMATHBHI M TPEOOBaHHS K OOECIICUCHUIO
0e30macHOCTH W (Miu) OE3BPEIHOCTH JUIsl 4YesoBeKa (DaKTOPOB CpeIbl OOUTAHHS,
YTBEPKJACHHBIX [IOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

e y4yeOHOrO IJJaHAa OCHOBHOTO 0O0IIero o0pa3oBaHUs, YTBEPKIECHHOTO MPHUKA30M
MBOY «Cpennsisi mkosa Ne 18» ot 31.08.2023 No 01-08/458 «O06 yTBepx)acHUN
OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI OCHOBHOT'O O0IIIETO 00pa30BaHUs;

e (enepanpHoii pabodyeil mporpaMMbl MO ydeOHOMY TpeaMmery «MaremaTukay,
y4aeOHOT0 Kypca «Anredpay.

PaGouas mporpamma opueHTHpOBaHa Ha LieJeBbIe IPHOPUTETHI, CHOPMYTUPOBAHHBIE B
(dbenepanbHOl paboueld MporpaMMe BOCIHUTAHHMS M B pabouell mporpamMme BOCIUTAHUS
MBOY «Cpennsist mikosia No 18».

[Iporpamma no anredpe cocrapiieHa Ha 0cHOBe DyHIaMEHTAIbHOTO SApa COACPIKAHUS
obmero oOpa3oBaHus, TpeOOBaHMII K pe3ylbTaTaM OCBOEHHUS 00pa3oBaTeIbHON
MpPOrpaMMbl OCHOBHOTO 00Imiero oOpa3oBaHMs, MPEICTaBICHHbIX B (eaepaibHOM
roCylapcCTBEHHOM  CTaHJapTe€ OCHOBHOro  oOmiero  oOpa3zoBaHusi ¢  y4€ToM
MIPEEeMCTBEHHOCTH MPOTPaMM JIJIsl HA4albHOTO 00pa30BaHUsI [0 MAaTEMAaTHKeE.

B Heil Takke y4yUTHIBAIOTCS AOMMHHUPYIOLUIME HWJEH W TOJIOKEHHUS MPOTrpamMMbl
pa3BUTHUS U POPMHUPOBAHUSI YHUBEPCAIbHBIX YU€OHBIX JEHCTBHM AJIi OCHOBHOTO OOIIEro
oOpa3oBaHus, KOoTOpble oOecreunBarOT (OPMUPOBAHME TPAXKIAHCKOW HICHTHYHOCTH,
KOMMYHHKATHBHBIX KAayeCTB JIMYHOCTH M CIIOCOOCTBYIOT (OPMHUPOBAHUIO KIHOUEBOMN
KOMITIETEHITUH — YMeHUs Y4UMbCAL.

Kypc anreOpsl knacca sBisercs 0a30BbIM Ui MaTeMaTHYECKOrO 00pa3oBaHUS U
pa3BUTHS HIKOJBLHUKOB. AnreOpandeckue 3HAHUS U YMEHHUS HEOOXOIWMBI U M3Yy4eHUs
reoMeTpuH, anreopsl U MaTemarndeckoro anamm3a B 10-11 kmaccax, a TakKe CMEKHBIX
JUCIUTLINH.

[IpakTHdeckas 3HAYUMOCTh HIKOJBHOTO Kypca anreopsl 8 -9 kimacca COCTOUT B TOM,
YTO TMpeAMETOM €€ H3YyYeHMs SBISIOTCS KOJIMYECTBEHHBIE OTHOLICHHS U IPOLECCHI
peallbHOTO MUpA, OMHUCAHHBIE MaTeMaTHYEeCKUMH MOJAeTsMU. B coBpemeHHOM oOmiecTBe
MaTeMaTH4ecKas IMOATOTOBKa HEOOXOoJuMa KakKIOMy YeJOBEeKy, TaK KakK MaTeMaThKa
MIPUCYTCTBYET BO BCeX cepax uelIoBEUeCKOH e TeTbHOCTH.

OpHOM M3 OCHOBHBIX LIEJeW H3ydeHHs] anreOphbl SBISETCS PAa3BUTHE MBIIUICHHUS,
npexjae Bcero (opMupoBaHue abCTPaKTHOTO MBIIUIEHUS. B mponecce uzydenus anreOpbl
(dbopMHpyeTCss TOTUYECKOE W alTOPUTMHUYECKOE MBINLICHUE, a TakKe TaKhe KadecTBa
MBIIILIEHHS, KaK CHJla ¥ THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHUYHOCTh. )i agantanuu B



COBPEMEHHOM MH(POPMALMOHHOM OOIIECTBE BAKHBIM (PAKTOPOM SIBISICTCS (POPMHUPOBAHNE
MaTEeMaTHYEeCKOTO CTUJISl MBIIUICHHS], BKJIIOYAIONIETO B CceOs HHIYKIHIO U JCHYKIUIO,
00001IeHNe U KOHKPETH3AIMI0, aHAIN3 M CHHTE3, KIacCU(DUKAIMIO W CHCTEMAaTU3aIUIO,
abcTparupoBaHue U aHAIOTHIO.

OOyuenne anredpe AaéT BO3MOXKHOCTH LIKOJBHUKAM HAYyYUTHCS IJIAHUPOBATH CBOIO
NeSITeIbHOCTh, KPUTHYECKHA OIICHWBATh €€, MPUHUMATh CaMOCTOSTEIBHBIC PEIICHHUS,
OTCTaWBaTh CBOU B3IJISAJIBI U YOCKICHUS.

B mporecce m3ydeHus anreOphl MIKOJBLHUKK Y4aTCsl HW3jaraTh CBOW MBICIH SICHO U
WCYCPIBIBAIONIC, TPUOOPETAIOT HABBIKM YETKOTO W TPAMOTHOTO  BBIMIOJIHCHUS
MaTEeMaTHYEeCKHUX 3aIUCEH, ITPH STOM HCIOJIH30BaHUE MATEMAaTUIECKOTO SI3bIKA TTO3BOJISET
pa3BHUBaTh Yy YUAIIUXCS TPAMOTHYIO MMCbMEHHYIOU YCTHYIO PEUb.

3HaKOMCTBO C HCTOpUEH pa3BUTHUs anredOpbl Kak HAayKd (OPMHUPYET Y YHalUXcs
npecTaBieHne 00 anredpe Kak 4acTu oOLIeUeTI0BEYECKO KYIbTYpHI.

3HaYnTEIHbHOE BHUMAHUE B M3JI0KEHUH TEOPETHUYECKOTO MaTepHalia Kypca yIemnseTcs
€ro MOTHBAIlMH, PACKPBITHIO CYTH OCHOBHBIX WOHSTHHA, uael, MeromoB. OOydeHHE
MOCTPOEHO Ha 0a3e TEOPHH Pa3BHBAIOMIETO OOYYCHHS, YTO JIOCTUTACTCS OCOOCHHOCTSIMH
W3JIOKEHHUST TEOPETHYECKOTO0 MaTephaja W YIpPaKHEHUSMH Ha CpaBHEHHE, aHAIU3,
BBIJICJICHUE TJIABHOTO, YCTAHOBJIEHWE CBs3eH, KiacCHPUKAIMIO, O000O0IeHne U
cucrematn3anuo. Oco00 aKIEHTHPYIOTCS COAEPKATEIFHOE PACKPHITHE MaTeMaTHUYECKUX
MOHATHH, TOJIKOBAaHWE CYNTHOCTH MaTEMaTHYCCKUX METOJIOB, U OOJIACTH WX NMPUMCHECHHS,
JEMOHCTpAIsl BO3MOXKHOCTH TPUMEHEHHUS TEOPETHUYCCKHX 3HAHWW JUIS  PEIICHUS
pa3HOOOpa3HBIX 3a/1a4 MPUKIATHOTO XapakTepa, HapUMep pPElIeHne TEKCTOBBIX 3aad,
JNCHSXKHBIX W TPOIEHTHBIX PACYCTOB, YMEHHE II0JIb30BAThCS  KOJMYCCTBCHHOMN
nHpOpMaluen, TPEACTABICHHOW B pa3MuHBIX (opmax, yMEHHE 4YUTaTh Tpaduku.
Oco3nanue o00IIEro, CyIIECTBEHHOTO SBISCTCS OCHOBHOW 0a30¥ s pemieHus
yhnpakHeHui, BakHO mNPUBOAWUTH JeTambHbIE TMOSCHEHUS K PELIEHUI0 THUIOBBIX
yIpaXHEeHUH. DTUM pacKphIBaeTcsl CyTh METOJa, MOJAX0/a, MpeagaraeTcsi aaropuT™M WM
IBPUCTUYECKAsI CXEMa PELIeHUs YIPaXKHEHUH onpeAeIEHHOTO THUIIad

O0mas xapakTepucTuKa y4eOHOro npeamera «AJjareopar.

Anrebpa Kak coJep)KaTeabHbIH KOMIIOHEHT MaTeMaTH4eCKOro oO0pa3oBaHUs B
OCHOBHOII 1IKOJIe HaleleHa Ha GOopMUPOBaHHWE MAaTEeMAaTUYECKOTO amrmapaTa Ui pelieHus
3a/la4 U3 MaTeMaTUKH, CMEKHBIX MPEAMETOB, OKpYXKalolled pearbHOCTU. SI3bIK anreGpbl
MOJAYEPKUBACT 3HAUYEHHWE MATEMaTUKHU KaK s3bIKa JUIsl MOCTPOCHHS MaTeMaTH4YEeCKHX
MoJenel, IPOIECCOB U SBJICHUHN peabHOro Mupa. OJHON M3 OCHOBHBIX 3a7au W3Y4YECHUS
anreOpsl SABJSIETCA PA3BUTHE aITOPUTMUYECKOTO MBIIIUICHHUS, HEOOXOAUMOIO, B YACTHOCTH,
JUIS YCBOGHHMSI Kypca HH(GOPMATUKH; OBJIaICHUE HAaBbIKAMH JIEAYKTUBHBIX PacCYKICHUH.

[IpeoOpa3oBaHre CHUMBOJIMYECKUX (OPM BHOCHT CBOM cCHEIM(PHUUECKUN BKIAI B
pa3BHUTHE BOOOPAKEHMUSI, CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpUYECTBY. Jlpyroit BaskHO
3a/laueil u3ydeHus anreOphl ABIAETCS MOJYyYCHHE IIKOJIbHUKAMHU KOHKPETHBIX 3HAHUI O
GYHKIHMSAX KaK BaKHEHIIeW MaTeMaTH4ecKOW MOJeNu Ui ONMHCAHHS U HCCIeI0BaHUS
pa3HooOpa3HBIX MPOLECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX, SKCIIOHEHIUATbHBIX,
MEePUOTUYECKUX U JIp.), Uid (QOPMHUPOBAHUS y YyYaIIMXCS TMPEACTaBICHUN O pPOJH
MAaT€MaTHKU B PA3BUTHH LIUBUIN3ALNUA U KYIbTYpPHI.

DneMeHTHI TIOTUKH, KOMOMHATOPUKH, CTATUCTUKUA M TEOPUU BEPOSITHOCTEH CTAHOBSITCS
00s3aTeNbHBIM KOMIIOHEHTOM IIKOJIBHOTO O0pa30BaHUs, YCHIMBAIOIIUM €T0 MPUKIATHOE
U TpPaKTHUECKOe 3HadeHWe. OTOT Marepual HeoOXOauM TMpexae Bcero, i
¢dbopmupoBanusi  YHKIMOHAIBHOH TPaMOTHOCTH — YMEHHHA  BOCIPHHUMATH U
aHAIM3UPOBaTh WHGOPMAIMIO, TMPEACTABICHHYI0 B pPAa3IUYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBIM XapakTep MHOTHX PEaJbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIINE
BEpPOSITHOCTHBIE pacueThl. M3ydeHne OCHOB KOMOWHATOPUKU TMO3BOJMUT YUalleMycs



OCYIIECTBIISTh PACCMOTPEHHUE CIydaeB, Iepedop 1 MOACUET YUCIIa BAPHAHTOB, B TOM YHCIIE
B [IPOCTENIINX IPUKIIAHBIX 3a/1a4ax.

[Ipu u3y4eHUH CTATHCTUKU M TEOPUU BEPOSATHOCTEH O0OTalIaroTCs MPEACTaBICHUS O
COBPEMEHHOM KapTHHE MHpa W METOJax ero McclieoBaHus, (GopMupyercss MOHMMaHUE
POJM CTAaTUCTHKHM KaK MCTOYHHMKA COLMAIBHO 3HAUMMOW MH(OpMAIMH M 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIILIJICHUSL.

Onucanue Mecta yueOHOTo nipeameTa «AnreOpa» B yueOHOM IJIaHe
CorunacHo (enepanbHOMY 0a3ucHOMY y4eOHOMY IUTaHY, Ha U3ydeHUe anreOpsl B 8- 9-
M KkJaccax oTBoautcs o 102 yacos, u3 pacuera 3 yaca B HEJEIIO.

JIMYHOCTHBIE, MeTanpeIMeTHble U TMpeJAMeTHble Pe3yJbTaThbl OCBOEHUS
cojiep:kaHus Kypca aaredpa 8-9 kiacca.

N3yuenne anreOppl MO JaHHOW TMporpaMMme CrocoOCTByeT (POPMHUPOBAHUIO Y
YYAIIUXCS JIMYHOCTHBIX, MeTANpPeJIMETHBIX M NPeAMETHBIX Pe3yJbTAaTOB O0y4YCHUS,
COOTBETCTBYIOIINX TpeOoBaHUAM (eepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTO 00111er000pa30BaHMsL.

JINYHOCTHBIE Pe3yJIbTATHI:

BOCIIUTAHHE POCCHUMCKON TPakKAAHCKOW HICHTUYHOCTH; MAaTPUOTHU3MA, YBAKEHUS K
OTtedecTBy, 0CO3HAHMSI BKJIAJ]a OTCUYECTBEHHBIX YUEHBIX B PA3BUTHEMHUPOBOI HAYKH,

OTBETCTBEHHOE OTHOIIIEHUE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYJArOIINXCS K
CaMOPa3BUTHIO U CAMOOOPA30BAaHUIO HA OCHOBE MOTHBAIIMU K OOYUECHUIO ¥ TIO3HAHUIO;

OCO3HAHHBII BBIOOP W TOCTpOEHHE JallbHEWIIeH WHAMBHUAYAJbHON TpaeKTOpUU
oOpazoBaHusi Ha 0a3e OpPUEHTUPOBKH B MHUpe Tpodeccuii U MPoQPeCCHOHATHHBIX
MPEANOYTEHUH C Yy4ETOM YCTOMYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TaK K€ HA OCHOBE
(¢hopMHUpOBaHMS YBAKUTEIBHOTO OTHOLIEHUS K TPYyAy, Pa3BUTHE OIBITA Yy4acTHs B
COLIMAIBHO 3HAYUMOM TPY/JE;

YMEHHME KOHTPOJHMPOBATh MpOLECC U pe3yldbTaT y4yeOHOW M MaTeMaTH4eCKOU
NEeSATENbHOCTH;

KPUTUYHOCTh MBIIUICHUS, UTHUIIUATUBA, HAXOJAYUBOCTb, AKTUBHOCTh IIPU PELICHUU
MaTeMaTHYeCKUX 3a/1a4.

MeTanpeaMeTHble pe3yJabTaThI:

YMEHHE CaMOCTOSTEIbHO OMpEeNeNsiTh LeIH CBoero oOydyeHus, CTaBUTh W
(dbopmynupoBath [Uisl ce0si HOBbIE 3a1aud B yuéOe, pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH
[M03HABATEIbHOM JI€ATEIbHOCTH;

YMEHUE COOTHOCHUTH CBOM JICUCTBUS C IUITAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBIISATh
KOHTPOJIb CBOCH JIEATEIILHOCTH B IIPOIECCE TOCTIKEHUS Pe3yNbTara, OMPEeAesiTh CIOCOObI
JNEUCTBUS B paMKax MPENIOKEHHBIX YCIOBHM M TpeOOBaHUN, KOPPEKTUPOBATH CBOU
JIEHCTBUS B COOTBETCTBUU U3MEHSIOUIEHCS CUTYALUEH;

YMeHue omnpenensTh MOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATH aHAJOTHH,
KIacCU(UIIMPOBATh, CAMOCTOSTENIHLHO BHIOMpPATh OCHOBAHHUA M KPUTEPHH  JUIA
KIaccupuKaIuu;

YMEHUE YCTAaHABIMBaTh NPUUYMHHO- CIJIEJCTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKUE
paccyXAeHus, yMO3akiItoueHus ( MHIYKTHBHOE, NEAYKTHBHOE, MO aHAJIOTWUW) WU JAeJaTh
BBIBO/IbI;

pa3BUTHE KOMIETEHTHOCTH B OOJIaCTH  MCMOJB30BaHUS  HH(POPMAIHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

MepBOHAYAIBHBIE TPEJICTABICHUS O WAEIX U METoJaX MaTeMaTHKH Kak o0
YHUBEPCAIbHOM SI3bIKE HAyKH W TEXHUKH, O CPEJCTBE MOJECIMPOBAHUS SIBIICHUU U
IIPOLIECCOB;

YMEHHE BHJIETh MATEeMATHUYECKyI0 3aJadyy B KOHTEKCTE MpPOOJIIEMHOH CHUTyallud B
JIPYTUX TMCUUIUIMHAX, B OKPYKaIOIIEH )KU3HU;



YMEHUE HaXOJUTh B PA3JIMYHBIX HCTOYHHMKAX HH(POPMAILHUIO, HEOOXOAUMYIO s
pelIeHusl MaTeMaTHYeCKUX MpoodieM, U MPEACTaBIATh €€ B MOHATHON (opme, IpUHUMATH
pelieHue y YCJIOBHUSIX HEMOMHOM WM W30BITOYHOM, TOYHOM WJIM BEPOSITHOCTHOM
uHbOpMaINH;

YMeHue NOHMMATh M HCIOJIB30BATh MAaTEMAaTUYECKHE CpEICTBa HArJISIHOCTH (
rpaduKu, TaOIUIBI, CXEeMBI U Jp.) VI WLTIOCTPAIMN, HHTEPIIPETALUH, apTyMEHTAIINH;

YMEHME BBIBUTaTh TMIOTE3bl NIPU PEIICHUHU 33aJaud, IOHUMAaTh HEOOXOIUMOCTh MX
MIPOBEPKH;

[NOHUMaHHE CYIIHOCTH aJITOPUTMHUYECKHUX IPEANUCAHUN U YyMEHHE JIeHCTBOBATh B
COOTBETCTBUU C NMPeIJI0KEHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

OCO3HAHHE 3HAYEHMSI MaTEMATHKH B IOBCEHEBHOM KU3HU YEIOBEKa,

Mpe/CTaBJIeHHEe O MaTeMaTH4eckoll Hayke Kak cdepe MareMaTudecKon
NEeSITeIbHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HAYMMOCTU JUISl Pa3BUTHUSILUBUIN3ALNU

pa3BUTHE yMeHHE paboTaTh C Y4eOHbIM MaTeMaTHYeCKHMM TEKCToM  (
aHAJIM3UPOBATh HU3BJIEKaTh HEOOXOIUMMYIO HMH(QOpPMAIUIO), TOYHO U TI'PaMOTHO H3Jararb
CBOM MBICIHM C MPUMEHEHHUEM MaTeMaTUYeCKOW TEPMHUHOJIOTUU U CUMBOJUKHU, TPOBOAUTH
KJIacCU(UKAIUIO, JTOTHYeCKre 000CHOBAaHMUS;

BJIaZicHHEe 0a30BBIM MOHITUWHBIM aIlllapaToM 0 OCHOBHBIM pa3ziesiaM COJIep>KaHus;

CUCTeMaTUYEeCKUE 3HaHUs O (PYHKIUAX U UX CBOMCTBAX;

MPaKTUYECKU 3HAUMMblE MATEeMAaTUYECKHE YMEHHUS U HaBbIKH, X IpPHUMEHEHHUE K
PELICHUI0 MaTeMaTUYECKUX M HeMaTeMaTHYeCKUX 3a/iad,perosaraionee yMeHus:

BBITIOJIHATH BBIYUCIICHUS C ICHCTBUTEILHBIMH YHCIIAMU;

pelaTh TEKCTOBBIC 33Ja4X C IIOMOIIBIO YPABHEHUI U CUCTEM ypaBHEHUM;

HCIOJb30BaTh ANreOpandeckKuil A3bIK AJIs ONUCAHUS IPEMETOB OKPYXKAIOIIEro MUpa
U CO3aHHS COOTBETCTBYIOIUX MaTEMaTHYECKUX MOJEIIEH;

BBITOJIHATh TOXJIECTBEHHBIE IIPe00pa30BaHus adredpanyeckiX BbIpaKeHUl;.

UCCIIeI0BATh JIMHEWHbIE QYHKIIUU U CTPOUTH MX TPAPUKH.

Ili1anupyeMble pe3yJibTaThl H3yYeHUs AJTre0pbl

BoinyckHuk Hayuutcess B 8-9 kiiaccax (A7 HCIOJb30BaHHS B IOBCEAHEBHOU
KU3HU M 00ecriedeHHs] BO3MOKHOCTH YCIEIIHOTO MPOA0JIKEeHUs: 00pa3oBaHus Ha 6a30BOM
YPOBHE)

DneMEeHTbl TEOPHUH MHOKECTB U MATEMaTUYECKON JIOTUKHU

OnepupoBath Ha 06a30BOM YpOBHE IMOHSTUSMHU: MHOKECTBO, DJIEMEHT MHOKECTBA,
MOJAMHOKECTBO, PUHAICKHOCTB;

3a/1aBaTh MHOKECTBA MEPEUHCICHUEM UX DJIEMEHTOB;

HaXOJHTh MepeceueHue, 00beIMHEHNE, TOIMHOKECTBO B MPOCTEUIITUX CUTYAIUSX;

MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI TSl TOATBEPKACHUS CBOMX BBICKAa3bIBAHUH.

B nosceonesnotl scuznu u npu uzyyeHuu Opyeux npeomemoas:

WCIOJIb30BaTh Trpaduueckoe MpeACTaBICHHE MHOXECTB I OMUCAHUS peallbHBIX
MPOLIECCOB U SIBIIGHUH, MPH PEIICHUU 3aJad JAPYTUX y4EOHBIXIPEIMETOB.

Yucna

paloHaIbHOE YHCTI0, apu(MeTHIeCKIi KBapaTHBIM KOPEHb;

OIICHUBATh 3HAYEHUE KBAAPATHOTO KOPHS U3 MOJOKHUTEIHHOTO 1I€JI0T0 YHCIIa;

pacrmo3HaBaTh palMoHaIbHbIC U UPPALMOHAILHBIC YHCIIA,

CpaBHHMBATh YHUCIIA.

B noseceonesnoul scuznu u npu uzyyeHuu opyeux npeomemos:.

OIICHUBATh PE3YIHTATHI BEIYMCICHUN TIPU PEIICHUH MPAKTUIECKUX 334,

BBITIOJIHATH CPAaBHEHUE YHCETI B PEAIbHBIX CUTYAITUSX;



COCTaBJIATh YMCIIOBBIE BBIPAXKCHUS IIPU PEIICHMM IIPAKTUYECKHUX 3a]a4 U 3a/1ad U3
JIPYruX y4eOHBIX MPEAMETOB.

ToxnecTBeHHBIE TPeoOpa3oBaHUs

WCI0JIb30BaTh (DOPMYIIBI COKpAIIEHHOTO YMHOXEHHUS (KBagpaT CyMMBI, KBajpar
Pa3HOCTH, PA3HOCTh KBAJPATOB) JIJISl YIIPOIICHUSI BRIUUCICHUW3HAYCHUHN BBIPAKECHUI;

BBITIOJIHATh HECIIOKHBIC TIPEeoOpa3oBaHus APOOHO-TTMHEHHBIX BBIPOKEHUN U
BBIPOKEHUH C KBaJIPATHBIMU KOPHSIMH.

B nosceonesnoti socuznu u npu uzyyeHuu opyeux npeomemos:

MMOHUMATh CMBICIT 3aIMCH YHCTIa B CTAHAAPTHOM BHJIC;

OTICpUPOBATH Ha 0230BOM YPOBHE TIOHSATHEM «CTaHJIAPTHASI 3AIHCHh YUCIIAY.

YpaBHEHHUs 1 HEpABEHCTBA

OnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSMH: PaBEHCTBO, YHMCIOBOE DPABEHCTBO,
YpaBHEHUE, KOPEHb YPaBHEHHUsI, pELICHUE YPABHEHNS,

MIPOBEPSTH CIPABEIINBOCTD YUCIOBBIX PABEHCTB;

peliaTh KBajpaTHble ypaBHEHUs M0 GopMysie KOpHEH KBaApaTHOTO YpaBHEHMUS,;

B noeceonesnoii scuznu u npu uzyyeHuu opyux npeomemos:

COCTaBIISATh W pelIaTh JIMHEWHBbIE YpaBHEHUS NPHU PEUICHUH 337a4, BO3HUKAIOIIUX B
JPYTUX y4eOHBIX MpeIMeTax.

OyHKIU

Haxonuts 3HaueHue GyHKIMHU [0 33JaHHOMY 3HAUYEHUIO apTyMEHTa;

HaxXOJUTh 3HAUEHHE apryMeHTa MO 33JaHHOMY 3HAYEHHIO (PYHKIHUU B HECIOXKHBIX
CUTYaIUsIX;

OTIPENIeNIATh TOJ0XKEHUE TOYKU MO €€ KOOpAMHATaM, KOOpAWHATHl TOYKH IO €€
TMOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

no rpaduky HaxXoIuTh O0O0NacTh OMNpeAeseHHUs, MHOXKECTBO 3HAUEHUH, HYIU
(GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHUs U YObIBaHUS,
HauOoJbIlIee U HAMMEHbIIee 3HAaUeHUs (QYHKIUY;

CTPOUTH rpaduK TUHEHHON PYHKITUH;

MIPOBEPSATH, ABISETCS JIM JaHHBINA rpaduk rpagukoM 3a1anHON GyHKIMH (JTMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOTIOPIIMOHATBHOCTH);

OTpeNeNaTh NPUOIIKEHHbIE 3HAYEHHs] KOOPJIMHAT TOYKH IepecedeHus: rpapukoB
(b yHKIIHIA;

B nosceonesnoti sxcuznu u npu uzyyeHuu Opyeux npeomemoas:

WCIO0JIb30BaTh TpaduKu peajbHBIX MPOLECCOB W 3aBUCUMOCTEH M OMpenesieHus
WX CBOUCTB (HauOo/bllIM€ W HAUMEHBUINE 3HAYCHHS, MPOMEXKYTKHM BO3pPACTaHUS U
yOBbIBaHUS, 00JIACTH MOJOKUTENBHBIX U OTPUIIATENILHBIX 3HAYCHHUH U T.11.);

WCIOJIb30BaTh CBOMCTBA JMHEWHOW (QYHKIMHU U ee TpaduK NpU PEUICHUH 3a1a4 U3
JIPYTrUX y4eOHBIX TPEIMETOB.

TekcToBBIC 33024

Pemath HecnoxXHbIE CIOKETHBIE 3a7laud Pa3HBIX THUIOB Ha Bce apu(pMETHUECKHE
JICVCTBUS;

CTPOUTh MOJENb YyCIOBUS 3amaud (B BUAE TaONMUIBI, CXEMbI, PUCYHKA WIH
ypaBHEHHs), B KOTOPOH JaHbl 3HAYEHHs JIBYX M3 TpPeX B3aMMOCBSI3aHHBIX BEIHYWH, C
LIETIBIO TIOUCKA PELICHUs 3a/1a4u;

OCYIIIECTBIISThH CIIOCO0 MOMCKA PEIISHUs 3a/1a4l, B KOTOPOM PACCYKICHHE CTPOUTCS
OT yCIIOBUS K TPeOOBAHHIO WM OT TPeOOBaHMUS K YCIOBHUIO;

COCTaBJIATh IUIAH PEUICHUS 33]1a4H;



BBIJICIISATE ATAIbI PEIICHUS 331a49H;

WHTEPIPETUPOBATh  BBIYMCIUTEIBHBIC pe3yldbTaThl B  3aJade, MCCIEAO0BATh
MOJIydEHHOE pelIeHHe 3a1a4H;

peaTh HECIOKHBIE JIOTUYECKHE 33a4l METOJOM PaCCYKICHHA.

B nosceonesnoti sorcuznu u npu uzyyeHuu opyeux npeomemos:

BBIJIBUTATh THIIOTE3bI O BO3MOXKHBIX NPEICIBHBIX 3HAYCHHSIX HMCKOMBIX B 3ajade
BEJIMYUH (eN1aTh TPUKUJIKY).

Hctopus maTemMaTuku

OnuceiBaTh OTACTHHBIC BBIJAIOIIMECS PE3YJIbTAThl, MOJTYYCHHBIE B XOJIE Pa3BUTHUS
MaTeMaTHKH KaK HAyKH;

3HATH MPUMEPHI MATEMATUICCKUX OTKPBITUH M X aBTOPOB, B CBSI3U C OTCUECTBECHHOU
Y BCEMUPHOU UCTOPHUEH;

MMOHUMATh POJIb MATEMATHUKH B pa3BUTUU Poccun.

MeToasl MaTEeMaTUKH

BriOupate mnoaxomsuuii M3y4eHHBIM METOJA YIS PEIICHHS W3YyYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a/1a4;

[IpuBoauTE mNpHMeEpbl MAaTEMATHYECKHX 3aKOHOMEPHOCTEM B  OKpYXKarollen
JIEMCTBUTEIHOCTH U IPOU3BEJECHUSIX UCKYCCTBA.

DNIEeMEHTHI TEOPHUH MHOYKECTB U MaTEMaTHICCKON JIOTHKH

MHOKECTBO, XapaKTePUCTHKU MHOXECTBA, JIEMEHT MHOXECTBA, MyCTOEC, KOHEYHOE
U OCCKOHEYHOE MHOXKECTBO, IOJIMHOXKECTBO, MPHUHAIICKHOCTh, BKIIOYCHHE, PAaBEHCTBO
MHOJKECTB;

n300pakaTh MHOYKECTBA U OTHOIICHHE MHOYKECTB C TIOMOIIBIO KPyroB Diinepa;

OTIPENIENATh MPUHAUICKHOCTh 3JIEMEHTAa MHOXKECTBY, OOBETMHECHHUIO U MTEPECECUCHUIO
MHOJKECTB;

3aJ]aBaTh MHOYKECTBO C MTOMOIIBIO TIEPEUNCIICHUS IIEMEHTOB, CIIOBECHOTO OTIMCAHWS,

OTIEPHPOBATH TIOHATHSIMH: BBICKa3bIBaHUE, NCTHHHOCTD U JIO)KHOCTh BBICKA3bIBAHMS,
OTpHIIAaHWE BBICKA3bIBAHWI, ONEPAllMU HAJ BbICKA3bIBAHWSMH: M, WU, HE, YCJIOBHBIC
BBICKA3bIBaHUS (MMILTUKAIIHH ),

CTPOMTH BBICKA3bIBAHWSI, OTPUIIAHUS BHICKA3bIBAHUIA.

B nosceonesnoii sicuznu u npu uzyueHuu opyaux npeomemos:

CTPOMTB IETIOYKH YMO3AKITFOUEHHUIH HAa OCHOBE MCIIOJIb30BaHMSI IPABUJI JIOTHKH;

WCIONBb30BaTh MHOXKECTBA, OIEpallMd C MHOXECTBAaMH, UX TpapuuecKoe
MPEJCTABICHHUE JIJISl ONTUCAHUS PEATBHBIX MPOLIECCOB U SIBIICHHIA.

Yucna

OnepupoBaTh NOHATHUSAMU: MHOXECTBO HATypPaJbHBIX YHUCEJN, MHOYKECTBO LEJbIX
YHCeJl, MHOXKECTBO PallMOHAIBHBIX YUCEI, UPPALMOHAIBHOE YHCIIO, KBAAPATHBIN KOPEHD,
MHOJKECTBO JICHCTBUTEIIBHEIX YHCEIT,

BBIMNOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEII C 33JaHHON TOYHOCTBIO;

CpPaBHUBATH PALMOHAIBHBIE U UPPALIMOHAIBHBIE YNCIIA;

MIPEJICTaBIATh PAIMOHATFHOE YUCIIO B BUJIE IECATUYHON ApoOU

B noseceonesnoul sxcuznu u npu uzyyeHuu Opyeux npeomemoas:

MPUMEHATh TMpaBWIa MPUOIMKEHHBIX BBIYUCICHUM TPH PEUICHUH MPAKTHUYECKUX
3a/1a4 ¥ PeUIeHUH 3a/1a4 IPYruX yueOHbIX MPEAMETOB;

BBINOJIHATh CPABHEHHWE pPE3YyJIbTAaTOB BBIYMCICHUN NPU PEIICHUH IPAKTUYECKUX
3a/1a4, B TOM YHCIIe TPUOIMKEHHBIX BRIYUCIICHUH;

COCTaBJISITh U OLICHUBATHh YMCJIOBBIEC BBIPAXKEHHUS NP PELICHUM MPAKTUYECKUX 3a7a4
Y 3a]1a4 U3 JPYTruX y4eOHBIX MPEIMETOB;



3allMCbIBATh u OKPYIJIATh YUCJIOBBIC 3HAUYCHUA PCAJIBbHBIX BCIIMYHH C
HCIIO0JIb30BAHHUEM PA3HBIX CUCTCM U3MCPCHUA.

ToxnecTBeHHBIE TPeoOpa3oBaHUs

packiiaAblBaTb Ha MHOKUTCIIN KBaI[paTHBIﬁ TPEXYJICH,

BBIIIOJIHATh PEe0OpazoBaHusl JPOOHO-PALMOHAIBHBIX BBIPAXKEHUH: COKpalleHHe
npoOeid, TpHUBeIeHUE anreOpamyecKux IpoOeil K oOmeMy 3HaMEHATENo, CIIOXKCHHE,
YMHOKEHUE, JICJICHHE alreOpandecKux IpoOeil, BO3BEACHHE alreOpandeckor IpoOu B
HATYpPaJIbHYIO U OTPULATEIBHYIO CTEIICHb;

BBINIOJIHATH MPe0o0pa30BaHuUs BBIPAKEHUHN, COAEpKAIINUX KBAJpaTHbIE KOPHH;

BBLACIATE KBaApaT CyMMblI HWJIM PAa3HOCTHU JABYWYICHA B BBIPAXKXCHUAX, COACPIKAIINX
KBaJ{paTHbIE KOPHU;

BBITIOJTHATE MPE0Opa30BaHUs BRIPAKCHHMN, COJCPKAIIUX MOTYTh.

B noeceonesnoii sicuznu u npu uzyueHuu opyux npeomemos:
BBINIOJIHATE NPEeoOpa3oBaHusl anreOpanyecKuX BBIPAKEHWH NpU pelIeHuH 3ajad
JOPYTUX y4eOHBIX IPEIMETOB.

YpaBHeHus

OnepupoBaTh TOHSTHSIMH: ypaBHCHHE, KOPEHb YpaBHECHHS, PABHOCHIIHHBIC
ypaBHEHHUS, 001aCTh OTIPE/ICIICHUS YPABHCHHUS;

penrath KBaJpaTHbIC YpaBHEHUS U YPABHEHHSI, CBOJAMMBIC K KBaJIPATHBIM C ITOMOIIILIO
TOKJICCTBEHHBIX MpeoOpa3oBaHMii;

pemaTh ApOOHO-TUHEHHBIC YPaBHEHNS,

peraTh IpoCTeUIe UppalMOHAIBHBIC YPAaBHEHUS;

peraTh ypaBHEHHsI CIIOCOOOM pa3IoKEHUSI HA MHOKUTEITH U 3aMEHbI TIEPEMEHHOM;

peraTh HECIOKHBIE KBaJIpaTHBIC YPAaBHEHUS C TTApaMETPOM;

peniaTh HECIOKHBIC CHCTEMbI JIMHEHHBIX YPABHEHHH C MTapaMeTpaMHu.

B noeceownesnotl scusnu u npu uzyueHuu opyeux npeomemos:

COCTaBJISITh W pellaTh KBAJpaTHBIC YpaBHEHHS, YpaBHEHUS, K HUM CBOJSIINAECS,
CUCTEMBI JINHEHHBIX YPABHCHHM, U PEIICHUH 33724 JIPYTrUXy4eOHBIX TPEIMETOB;

BBITIOJTHATh OIIEHKY IIPABIONOM00MS pPE3yJbTaTOB, IOJYy4aeMbIX IPU PEIICHUU
JIMHEWHBIX W KBAJPATHBIX YPAaBHCHUH M CHCTEM JIMHEHHBIX YpaBHEHUU IMPH PEIICHUH
3a/1a4 APYTUX Y4eOHBIX MPEIMETOB;

BBIOMpAaTh COOTBETCTBYIOIIME YPAaBHEHHWS, WM HMX CHCTEMBI JJIsI COCTaBIICHUS
MaTeMaTH4eCKOW MOJENHU 33aJaHHOW peanbHON CUTYyalluu WINIPUKIAIHON 3a1a4u;

yMETb WHTEPIPETUPOBATH MOJYYCHHBIA MPU PEIICHUH ypPaBHEHUS, WIA CUCTEMBI
pe3ynbTaT B KOHTEKCTE 33/IaHHOI pealbHOM CUTYyalluu WIIMIIPUKIATHON 3a/1auH.

OyHKIMHU

OnepupoBaTh NOHATUAMU: (PYHKIHOHATbHAS 3aBUCUMOCTH, (GYHKIMS, Tpaduk
¢GbyHKIMKM, crnocoObl 3amaHus (QYHKUIMM, apryMeHT M 3HayeHue (QyHKIUH, 001acTh

OTpeieNieHuss M MHOXECTBO 3HayeHWd (yHKUMU, HYTH (QYHKIUH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,

CTpouTh Tpaduku KBaApaTHUYHON (yHKIUH, OOpaTHOM NPOMOPIUOHATHLHOCTH,
GbyHKIMY BUAA: Y = X

uccienoBaTh GYHKIMIO 10 ee rpaduKy;

HaXOJUTh MHOXXECTBO 3HA4YCHWid, HYIH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUIHON (DYHKIINH;

B nosceonesnoul sxcuznu u npu uzyyeHuu Opyeux npeomemoas:

WJUTIOCTPUPOBATH C IOMOIIBIO Ipadrika pearbHyI0 3aBUCUMOCTD HIIM MPOIIECC 0 HX
XapaKTepPUCTUKAM;



UCIOJb30BaTh CBOKWCTBA M TpadK KBAAPATUYHON (PYHKIIUU MPH PEIICHUH 3a/1a4 U3
JIPYruX y4eOHBIX MPEIMETOB.

Hcropus maremMaTuku

XapakTepru30BaTh BKJIAJ BBIIAIONIMXCS MAaTEMaTHKOB B Pa3BUTHUE MAaTEMaTHKH H
MHBIX HAy4YHbIX 00JacTeil;

MOHUMATh POJIb MATEMATHUKH B pa3BUTUHN Poccun.

Mertoasl MaTeMaTUKA

Wcnonb3ys M3yuyeHHbIE METOJbl, IPOBOJUTH JOKA3aTElIbCTBO,  BBIIOJHATH
OTIPOBEPIKEHUE;

BBIOMpATh M3YyYEHHBbIE METOJbl U WX KOMOWHAIUMM JJISl PEIICHUS MaTeMaTHYeCKHUX
3ajady;

WCIIOJIb30BaTh MaTeMaTU4YeCKUEe 3HaHMs JJIi OINUCAaHUS 3aKOHOMEPHOCTEH B
OKpY’Karolllel AeHCTBUTEIbHOCTH U IPOU3BEACHUAX UCKYCCTBA;

MPUMEHSITh npocreiime POrpaMMHBIE CpeacTBa u AIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI [P PEIICHUH MaTEMAaTUYECKUX 3a]1ay.

Conepxanue yueOHOT0 MaTepuaJa Kypca ajareopsl 8 kiacca.

AuiredpanyecKkue BbIpasKeHUs!

Pammonaneupie  BeipaxeHus. llenple  BbIpakeHus.  J[poOHBIE  BBIpOKCHUSI.
Panmonansnas 1po6b. OCHOBHOE CBOMCTBO pariMoHaIbHOM Apoou. CloKeHre, BEIYUTAHUE,
YMHOXCHUE W JIeJICHWE pallMOHAIBHBIX NpoOed. Bo3BemeHnue panuoHaabHOW ApoOH B
cTeneHb. TOXICCTBEHHBIC MPEOOpPa30BaHUs PAIMOHAIBHBIX BbhIpakeHHd. CTeneHb C
LIETTBIM TIOKa3aTenieM U e€ cBoiicTBa. KBampaTHbie KOpHH. ApU(METHUECKHI KBaJpaTHBII
KOpEHb W €ro CBOWCTBa. TOXIECTBEHHBIE MPEOOpPa3OBaHUs BBIPAKEHUU, COJCPIKAIIUX
KBaJIpaTHbIE KOPHH.

YpaBHeHust

KBanpatHoe ypaBHeHue. Popmysna KOpHEH KBaJpaTHOro ypaBHEeHHs. Teopema
Buera. Panmonanbuble ypaBHeHHs. PelieHue panuoHaabHBIX YpaBHEHHM, CBOAALIUXCA K
JUHEHHBIM WIM K KBaJApaTHBIM YpaBHEHUSAM. PellieHue TEKCTOBBIX 337a4 C MOMOIIBIO
palOHAaJIbHBIX YPaBHEHHUIA. .

YucaoBble MHOKECTBA

MmnokecTBO H ero 3jeMeHThl. CrocoOBl 3aJaHus MHOJKECTB. PaBHBIE MHOJKECTBA.
IIyctoe ™muoxectBo. llomMHOxkecTBO. Omnepauuu Hajg MHoOkecTBamH. Wimroctpanus
COOTHOIIEHUMH MEXAY MHOXECTBAMHU C IMOMOIIbIO Auarpamm Oiliepa. MHoxkecTBa
HaTypaJbHBIX, LIETbIX, PALIUOHAJIbHBIX YHCEI.

ParroHaapHOE YMCIIO Kak ApoOb Buaa m/n,

rnie m € Z, m € N, u kak OeckoHeUHass TEpUOJNYECKas JeCATHUYHAA JPOOb.
[IpencraBinenre 00 wuppanoOHaIbHOM 4YHucie. MHOXKXECTBO JEHCTBUTENBHBIX UHCEIN.
[IpencraBienre EHCTBUTENBHOTO 4YHCIAa B BHAEC OECKOHEUHON HEMEepHOIUYEeCKON

JECATUYHOMN ,Z[pO6I/I. CpaBHeHI/Ie JENCTBUTEIBHBIX YHCEN. CBs3b MCKIAY MHOXKCCTBaAMU N,
Z,Q,R.

DyHKUUHA

Yucnossle GpyHkinn OyHKINOHATIBHBIE 3aBUCMOCTH MEX1y BenrnunHamu. [loHstue
¢ynkumu. @DyHKIMA Kak MaremMaThdeckas MoJIeNlb peanbHoro mpoiecca. OO6nacTb
ompeneneHuss U oOnacth 3HadueHUs ¢yHKiuH. CrnocoObl 3amanus QyHkuuu. ['padpux



¢ynkuuu. Ilocrpoenue rpadukoB QyHKuMN ¢ momomibio mpeodpasoBanuil Guryp. Hymu
¢bynakuuu. IlpomMexyTkn 3HaKOMOCTOSHCTBA (GYyHKUMU. [IpoMexyTKu Bo3pacTaHHs H
yobiBanust GpyHkuu. O6paTHast MpONOPIHOHATBHOCTh, KBaJpaTHuHas QyHKUus, QyHKIHUS
y =x?2, e€ CBOICTBA U TpaUKH.

Auaredpa B MCTOPHYECKOM Pa3BUTHH

3apoxxaeHue anreOppl, KHUTAa O BOCCTAHOBICHHM U IPOTHBOIOCTABICHUU
Myxammena anb- Xopesmu. Mcropus (opmMupoBaHHS MaTeMaTH4ecKoro s3bika. Kax
3apoauiach uaes koopauHat. OTKpbITHE HPPAalMOHAIBLHOCTU. I3 HCTOpUY BO3ZHUKHOBEHUS
dbopMmyn s pelieHus ypaBHeHHWM 3-W m 4-i crereHed. Vcropus pasBUTHS TOHSATHUS

GbyHKIUH.
Conepxxanue yueOHOro MaTepuajia Kypca ajareopnl 9 kiaacca.

HepageHncraa.

UucnoBsle HEpPABEHCTBA M MX CBOMCTBA. llouneHHOE CIOKEHHE M YMHOKEHHE
YHUCJIOBBIX HEPABEHCTB. JINHENHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX CUCTEMBI.

OcHosHnas yenb — O03HAKOMUTH y4alllMXCs C MPUMEHEHUE: HEPABEHCTB NIl OLEHKH
3HaYEHUHN BBIPAKEHUH, BBIpAOOTaTh yMEHHUE pellaTh JIMHEHHble HEPaBEHCTBA C OIHOMU
MEepeMEHHON W WX cUCTeMbl. CBOICTBA YMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha
KOTOPOM OCHOBAHO pELICHWE JIMHEWHBIX HEPABEHCTB C OJHON NepeMeHHOW. TeopeMsl o
MOWICHHOM CJIOKEHHMH W YMHOXXCHUM HEPAaBEHCTB, HAXOAWTh NPUMEHEHHE IpH
BBITTOJTHEHUM NPOCTEHIINX YIOPAKHEHUN Ha OLIEHKY BBIPAXEHUH IO METOLY T'paHMII.
BBonarcs  moHSATHA ~ aOCONMIOTHOM  MOTPEMIHOCTH U TOYHOCTH  MPUONMKEHHUS,
OTHOCHUTEIIbHOM TNOTPEIIHOCTA. YMEHHs NPOBOJUTh JEAYKTUBHBIE  PacCyKICHUS
MOJY4YarOT pPa3BUTHE KaK IpU JOKA3aTelbCTBAX YKA3aHHBIX TEOPEM, TaK U IpHU
BBITIOJTHEHUH YITPAXKHEHUI HA JOKA3aTeJIbCTBA HEPABEHCTB.

B cBsi3M ¢ penieHreM JTMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHO: 1a€TCsl MIOHATHE O
YHUCIIOBBIX TMPOMEXKYTKaX, BBOJSATCS COOTBETCTBYIOUIME Ha3BaHHUA U 00O3HAYCHMUS.
PaccmoTpennio cucteM HEpaBEeHCTB OJHOM NEPEMEHHOW MNPEIUIECTBYET O3HAKOMIICHUE
yUYalIUXCsl ¢ TOHATUAMU TEePeCceUeHUsIN 00bEIUHEHNS MHOYKECTB.

[Ipyn penieHMM HepaBEHCTB HMCHOJIB3YIOTCSI CBOWCTBA PABHOCHJIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bsCHAIOTCA Ha KOHKpPETHBIX mpuMepax. Ocoboe BHUMAHUE CIEIyeT YICIUTh
0TpabOTKEe yMEHHs peIIaT MPOoCTelnne HepaBeHCTBa Buaa ax> b, ax <b, ocranoBuBIIHCH
CHeluajIbHO Ha cilydae, Korjaa a

<0.

B »3T0i1 TeMe paccMarpuBaeTcs TaKKe pPELIEHUWE CHCTEM JBYX JIMHEHHBIX
HEpPAaBEHCTB C OJHOW MEPEMEHHOW, B YAaCTHOCTU TAaKUX, KOTOpBIE 3allUCaHbl B BUJIE
JIBOMHBIX HEPABEHCTB.

KBanpatuunas ¢pyHkums.

Oynkuus. CpoiictBa (ynkiuii. KBagpatueiii TpexuneH. PaznoskeHue KBaJIpaTHOTO
TpexuneHa Ha MHOxuTenun. Pynkuus y = ax® + bx + c, ee cBoiictBa M Tpaduk.
Crenennas GyHKIUS.

Ocnosnas yenp — pacIIUPUTh CBEAEHUS O CBOMCTBaxX (YHKUUH, O3HAKOMUTh
yyaluxcs cO CBOHCTBaMHM M TpapukoM KBaapatuyHoil ¢yHkumu. IB Hauane Tembl
CHUCTEMaTH3UPYIOTCS CBeleHUs O (QyHKIUsAX. IloBTOpSAIOTCS OCHOBHBIE IOHATHS:
¢GyHKLMsA, apryMeHT, o0jacTh ompejaeneHus ¢GyHKuuM, rpaduk. JlatoTcs mnoHsTHS O
BO3pAacTaHUM U YObIBAaHUH (GYHKIIUH, TPOMEKYTKAX 3HAKOIIOCTOSIHCTBA. TeM

caMbIM co3faercsi 0a3za JJis yCBOCHHUSI CBOWMCTB KBAJpaTHMYHOW W CTENEHHOW (YHKIUH,
a TaKKe JUId JaubHeilero yriyOneHus (QYHKIMOHAIbHBIX MPEACTABICHUH Mpu
U3y4YEHUU
Kypca anreOpbl 1 HayaJl aHau3a.



[ToArOTOBUTENBHBIM IATOM K H3yYE€HHUIO CBOMCTB KBaPATHUHON (QYHKIIMH SBIISCTCS
TaK)X€ PacCMOTPEHHME BOIpOCa O KBAJAPaTHOM TPEXWIEHE U €ro KOPHSX, BBbIACICHUU
KBaJipaTa JBy4YJ€HA U3 KBAJIPATHOIO TPEXWIEHA, Pa3JI0OKEHUH KBAJIPATHOIO TPEX4IeHA Ha
MHOKHUTEJIH.

Usydenue KBafpaTUUHON (DYHKIMH HAYMHAETCA C PACCMOTPEHHUs (DYHKIHH Y = ax?,
€€ CBOICTB M OCOOEHHOCTEH rpaduka, a TakkKe JPYTMX YacTHBIX BUAOB KBaJpaTUUHON
Gy — QyHknuit y = ax’> + b, y = a (x - m)?. DTu cBeJeHHs UCTIONB3YIOTCSA TPH
W3Y4YEHUHU CBOMCTB KBaApaTWUYHOW (yHKUMM oOmero Buia. BaxHo, 4yTOOBI ydamiuecs
noHsnu, uto rpaguk GyHKImME y = ax’ + bx + ¢ MOXeT ObITh HOJTydeH W3 Tpaduka
dynkiME y = ax’ ¢ MOMOIIBIO ABYX MApajlIeNbHBIX IepeHocoB. [IpHeMbl MOCTPOEHHS
rpaduka QyHKImMM y = ax? + bx + ¢ oTpabaTHIBAIOTCA HA KOHKPETHBIX mpuMmepax. IIpu
3TOM 0c000€ BHUMAHHUE CIEYET YAETUTh POPMUPOBAHUIO Y YUAILIUXCSl YMEHUS yKa3bIBaTh
KOOpPJMHATHI BEPILMHBI 1apaboIibl, €€ 0OCb CHMMETPHH, HallpaBJIeHUE BETBEN MapaloJIbl.

[Ipy m3ydeHMn 3TOM TeMbl JAJIBHEWIIEE Pa3BUTHE IOIY4YaeT YMEHHE HAaxXOJUTh II0
rpaduKky NpOMEKYTKH BO3pacTaHUsl M yObIBaHHS (DYHKIUHU, a TaKkKe IPOMEXKYTKH, B
KOTOPBIX (DYHKIIUSI COXpaHSET 3HaK.

VYyamuecss 3HaKOMSTCS CO CBOMCTBAMHM CTENEHHOM (QYHKIMM Y = X" NpPU YETHOM U
HEYETHOM HATypaJbHOM IOKa3arene I. BBoaurcsa mnoHsTHE KOpHS n-i creneHu. OHuU
MOJIy4aloT MPEICTaBICHHE O HAXO0XJAECHWU 3HAYEHHH KOpHS C MOMOINbIO KaJIbKYJISATOpA,
MpUYeM BbIpabOTKa COOTBETCTBYIOIIUX YMEHUN HE TpeOyeTcs.

HepaBeHncTtBa ¢ 0/1HOM epeMeHHON

Lensle ypaBHeHus. JpoOHble panuoHanbHble ypaBHeHUsA. HepaBeHcTBa BTOpoi
CTEIEHM C OJTHOW MepeMEeHHO. MeToJ HHTEPBAJIOB.

OcnosHas yenb — CUCTEMAaTU3UPOBATh U OOOOLIUTH CBEJICHUS O PEILIEHUH LEINBbIX U
JIPOOHBIX PAIMOHAIBHBIX YPAaBHCHHH C OTHOW TepeMeHHOH, CHOPMHpPOBATH YMEHHE
peliaTh HepaBEHCTBA BHAA ax> + bx + ¢ >0 wmm ax? + bx + ¢ <0, rie a # 0.

B »TOoli Teme 3aBepiiaeTcsi HW3YYEHHUE PAMOHAIBHBIX YpPaBHEHUH C OJHOM
MepeMeHHOM. B CBsI3U ¢ ATUM IIPOBOIUTCS HEKOTOPOE 0O0OIIECHHE U YIITYOJICHHE CBEACHUI
00 ypaBHEHUSX. BBOAATCS MOHSATUSA LIETOr0 PALMOHAIBHOTO YPaBHEHHS U €rO CTENEHHU.
VYyamuecss 3HaKOMSATCS ¢ PEIICHUEM YPaBHEHHUM TPEThEH CTEIIEHU U YETBEPTOM CTEIEHU C
IIOMOIIBIO PAa3JIOKEHUS HA MHOXHUTEIUW M BBEACHUSA BCIOMOIAaTEIbHOW IIEPEMEHHOM.
Mertoa peuieHUs ypaBHEHHMH ITyTeM BBEJICHMsI BCIIOMOIATENIbHBIX IE€PEMEHHBIX OyneT
OIMPOKO HCIOJB30BaTbCA B  JaJbHEHMIIEM @PU PEIIEHUM TPUTOHOMETPUYECKHUX,
norapu(pMUUECKUX U APYIUX BUIOB YpaBHEHUI.

Pacmmpsirorcss  cBeleHMsT O pELIEHMH JPOOHBIX pallMOHAIBHBIX YpPaBHEHUH.
VYyamuecs 3HaKOMSATCS C HEKOTOPBIMH CIELMAIbHBIMU IIPUEMAMHM PEIICHHUS TaKUX
YPaBHEHUI.

PopMHpOBaHWE YMEHUN pelllaTh HEPABEHCTBA BUA ax? +bx + + ¢ > 0 wm ax? + bx
+ ¢<O, rae a # 0 , ocymecTBISIETCS C ONOPOH Ha CBEAEHUS O rpaduKe KBaJApaTUYHON
(byHKIHH.

VYyamuecss 3HaKOMATCS C METOJIOM HMHTEPBAJIOB, C MOMOLIBIO KOTOPOIO PEIIAIOTCS
HECJIOKHBIE PALIMOHAJIBHBIE HEPABEHCTBA.

HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU

VYpaBHeHHe C AByMs NepeMeHHbIMH M ero rpaduk. CucreMbl ypaBHEHHH BTOPOM
cTeneHy. Pemenne 3a1a4 ¢ MOMOIIBIO CUCTEM ypaBHEHUI BTOpo# creneHu. HepaBeHcTBa ¢
JIBYMsI IEPEMEHHBIMU U UX CUCTEMBI.

OcnosHas yenp — BBIPA0OTAaTh YMEHUE PelIaTh MPOCTEHUIIINE CUCTEMBI, COJIEpKaIie
YPaBHEHUE BTOPOM CTENEHU C ABYMS NEPEMEHHBIMHU, M TEKCTOBBIE 33J]a4Hd C IOMOIIBIO
COCTAaBJICHUS TAKUX CUCTEM.



B nanHoli TeMe 3aBepiaeTcsi U3y4eHHE CUCTEM YPaBHEHUM C JBYMs NEPEMEHHBIMH.
OcHOBHOE BHUMAaHHE YIEISIETCd CUCTEMaM, B KOTOPBIX OJIHO W3 YpaBHEHUH NEpBOM
CTEIIEHH, a APYroe BTOPOH.

W3BecTHblll  ydamumcsi crnoco0 MOJCTAHOBKM HAXOAMT 31€Ch JaJIbHEHIIee
IIPUMEHEHUE U TO3BOJISIET CBOJIUTH PEIICHHE TaKUX CUCTEM K PEUICHHIO KBaJpaTHOIO
YpaBHEHUS.

O3HakoOMJIEHHE yJalIuXxcs ¢ IPUMEPAMU CUCTEM YpaBHEHUH C ABYMs IEPEMEHHBIMH,
B KOTOpbIX 00a ypaBHEHHs BTOpPOI CTENEHM, JIOJKHO OCYIIECTBIATHCA C JOCTATOYHOU
OCTOPOXHOCTBIO U OTPAHUYUBATHCS IPOCTEUILIMMU IPUMEPAMH.

[IpuBneuenue W3BECTHBIX YydallUMCS TpaUKOB I03BOJSET MPUBECTH IIPUMEPHI
rpadu4ecKkoro pemeHust cucreM ypaBHeHHHA. C MOMOMIIbIO TpadUuecKuX MpeACTaBICHUN
MOXXHO HAarjsHO TOKa3aTh Y4Yal[UMCS, 4YTO CHUCTEMBbl [JBYX YpaBHEHHH C JBYMs
MIEpEMEHHBIMU: BTOPOM CTENEHH MOTYT UMETh OJIHO, /IBa, TP, YETHIPE PEUICHUS WM HE
MMETh PEIICHUN.

Pa3paboTanHblii MaTeMaTH4ecKHil ammapaT MO3BOJISIET CYIIECTBEHHO pPACUIUPUTH
KJIaCC COJIEPKATEJIbHBIX TEKCTOBBIX 3ajlay, PEIIaeMbIX C IIOMOIIBIO CUCTEM ypaBHEHHI.

W3ydyeHne TeMbl 3aBepliaeTcs BBEJICHHUEM TIOHATUN HEPaBEHCTBA  JBYMs
MEPEeMEHHBIMU U CHUCTEMbl HEPAaBEHCTB C JIByMs IepeMeHHbIMU. CBeleHus o rpadukax
YpaBHEHUH ¢ ABYMS NMEPEMEHHBIMU UCIOIB3YIOTCS IIPU WIUTIOCTPAIIMM MHOXKECTB PEIICHUN
HEKOTOPBIX IPOCTEHIIINX HEPABEHCTB C IBYMs MIEPEMEHHBIMU U UX CUCTEM.

DneMeHTbI NPUKIAAHON MaTEeMaTUKH.

Marematuueckoe MojenupoBanue. IlponentHeie  pacdersl.  [IpuGmmxeHHbIE
BbluKcieHus. OCHOBHbIE TpaBUiia KOMOMHATOPHUKU.

OTHOCHUTENbHAs YacTOTa W BEPOSTHOCTh CiydaiiHOTO coObITHs. Kiaccudeckoe
onpezesieHne BepossTHOCTU. HavanbHble CBEICHNS O CTaTUCTHKE.

OcHoeéHnas  yenb — O3HAKOMHUTBH Y4YallUXCA C TOHATUSAMHU IIE€PECTaHOBKH,
pa3MeIleHus, COYETaHUsl M COOTBETCTBYIOUIMMM (opMylaMu A MOJCYETa MX YHCIa;
BBECTH MOHATHUS OTHOCUTEJIBHOW YaCTOTBI ¥ BEPOSTHOCTH CITy4alHOTO COOBITHSL.

N3yueHne TeMbl HAUMHAETCS C PEIICHUs 3a/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T
WIM UHblE KOMOMHAIlMM 3JIEMEHTOB M IOJCYMTaTh UX 4Yuciao. PazwscHsercs
KOMOMHATOPHOE MPaBWIIO YMHOXKEHHUS, KOTOPOE UCIOJIb3yeTCsl B AalbHENIIEM IPU BBIBOJE
(bopMmyn Ul OJCUYETa YUCa IepecCTaHOBOK, pa3MelleHn U couetanuil. Ilpu usydenuu
JAHHOTO MaTepuaja Heo0X0JUMO OOpaTUTh BHUMAHUE y4yalllUXCs Ha pa3ivyuue MOHITUMN
«pa3sMeUICHUE» U

«COuYeTaHuey, CHOPMUPOBATh Y HUX YMEHHE ONPEAEIATh, O KAKOM BHUIe KOMOMHALIUI
UJET pedb B 3aJa4e.

B naHHON TeMe ydaniyecs 3HaKOMSTCS C HAYaJIbHBIMU CBEIEHUSAMU M3 TEOPHUHU
BEpOATHOCTEH. BBoAUTCS MOHATHE «ciaydallHOE COOBITHEY,

«OTHOCHUTEJIbHAS YaCTOTa», «BEPOSITHOCTD CIIydaitHOro coObITus». PaccMaTpuBarorcs
CTaTUCTUYECKUN M KJIACCUYECKUH MOIXOAbl K OINPEACICHUI0 BEPOATHOCTH CIYy4alHOIO
coObITUs. BaskHO 00paTuTh BHUMAaHUE YYaIMXCsl HAa TO, YTO KJIACCHYECKOE ONpEeTICHUE
BEPOSATHOCTH MOYXHO TPUMEHATh TOJBKO K TaKUM MOJIENSAM peallbHbIX COOBITHH, B
KOTOPBIX BCE UCXOBI SBISAIOTCS PABHOBO3MOKHBIMHU.

YucnoBele NOCIEN0BATENBHOCTH.

YucnoBble mocae10BaTelbHOCTH. AprdMeTnieckas U reoMeTpudeckasi Iporpeccum.
®opMynbl NI-ro4ieHa U CyMMBI NEPBBIX N YJIEHOB Mporpeccuu. beckoHeuHo yObIBaromias
reOMETpPHUYECKasl IPOrpeccusl.

Ocnosnas yenb — JaTh TOHATHA 00 apuU(PMETHUYECKON M TIeoMeTpUYecKon
MIPOTrPECCUAX KaK YUCIOBBIX MOCIEI0BATEIBHOCTIX 0CO00T0 BUA.

IIpu n3yueHun TeMbl BBOAUTCS MOHIATHE NTOCIEOBATEILHOCTH, Pa3bsCHIETCS CMBICI
TEPMUHA «N-H 4YJIeH TMOCJIeA0BAaTENIbHOCTH», BBIPAOATHIBACTCS YMEHHE MCII0JIb30BaTh



WHJAEGKCHOE 0003HaueHWEe. OTHU CBEAEHUS HOCIT BCIOMOTATENBHBIA XapakTrep H
MCTIOJIB3YIOTCS ISl U3Y4YEHUS apu(METHUECKON U T€OMETPUUYECKON IPOTPECCHil.

Pabora ¢ ¢popmynamu n-ro 4wieHa U CyMMBI NIEPBBIX I'a YWICHOB POTPECCUi, TOMUMO
CBOEr0 OCHOBHOI'O Ha3HA4YE€HMs], I03BOJISIET HEOJHOKPATHO BO3BPAILATHCS K BBIUYUCIICHUSAM,
TOXIECTBEHHBIM MPEOOPA30BAHMSIM, PEIICHUIO YPaBHEHUN, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss ~ XapakTepUCTHYECKHE ~ CBOMCTBa  apu(MeTHYecKo
r€OMETPUUECKON IPOIPECCHil, UTO MO3BOJISIET PACIIMPUTh KPYT IIpelaraeMblX 3ajau.

Anzebpa € ucmopuueckom pazeumuu  3apOXKICHUE aIreOpbl, KHUTA O
BOCCTAaHOBJICHUM U  IpOoTHBONOCTaBileHMH Myxammena anp-Xopesmu. Hcropus
(hopMUpPOBaHHS MATEMAaTHIECKOTO s13bIKa. VICTOpHS pa3BUTHS MOHATHS (QYHKIUH.

JI.®. Marauuxuii. I1LJI. Ye6pmes. H.W. JlobaueBckuii. B.Sl. bBynskoBckuii. A.H.
Kommoropos. ®@. Buer. II. ®epma. P. Jlekapt. H. Tapranesa. JI. Kapmano. H. A6ens. b.
[Tackanse. JI. [In3anckuii. K. T'aycc.

[ToBTOpEeHme (MTOTOBOE)

OcHosnas yenv. 1IoBTOPUTH, 3aKpeNUTh U 00001IUTH OCHOBHBIE 3YH, moydyenHbie B
9 knacce.



Pacrlpe):[eJIeHne MaTepuaJia 1o reMmam 8 kiace

Ne rnaBel 1. TEMA Kou-Bo
4acoB MO (PaKTy

[ToBTOpeHne 4

l. PanmonanbHbie BbIpaXKEHUS 42

. KBanparusle kopHu. JlelicTBUTENbHBIE KOPHU 25

M. KBanpaTtHbie ypaBHEHUS 26
[ToBTOpEeHUE U cuctemaru3aius yueOHOTO MaTepuaia 5
Bcero: 102

TemMaTnyeckoe NJIAHNPOBAHHKE C OoNpeaeJeHHEM OCHOBHBLIX BWIOB JIeSITEIbHOCTH VUALIMXCH

aJareopa 8 kiaacc

XapakTepucTHKA OCHOBHBIX BU/I0B

Homep Conep:xaHnue y4eOHOT 0 eSITeTLHOCTH YeHHKA
naparpadga MaTepuaJa TBO 4YacOB
(Ha ypoBHe y4eOHBbIX JelicTBHIA)
IToBTOpEHUE

I'nasa 1. PaunoHa/ibHbIe BbIPAKEHU S

ParmmonansHbIe 1poOH
1 1 Ap Pacnosnasams 1ienble  panmoHaIbHbIE
2 OcHOBHOE CBOMCTBO BBIDKEHUS, JPOOHBIE  PallMOHATIBHBIC
[parMoHAIBHOM TpoOu BBIPAKCHUS, TPUBOJIUTH MPUMEPHl TAKHUX
BBIPAYKCHUIA.
3 CnoxxeHue U BBIYUTaHUE
[palMoOHaIBHBIX ApOOeH ¢ Dopmynuposamy.
0JIMHAKOBBIMH 3HaMEHATEIIMU onpedenenus: PAIHOHATBHOTO
4 CroxeHue " BEIUUTAHUE BBIPAXKCHHA, JOITYCTUMBIX 3HAYECHUM
palMOHAIBLHBIX Hpo6ef/'1 C pa3HbBIMU IICPEMECHHOMU, TOXICCTBCHHO PaBHBEIX
B3HaAMEHATCIIIMHU BBIpa)KCHHI;'I, TOXICCTBA, PAaBHOCHUJIbHBIX
YpaBHEHUM, pPaIlMOHAIBHOIO YpaBHEHUS,
KonTponsnas padorta Ne 1
CTEIIEHU C HYJIEBBIM [IOKA3aTeJIeM, CTEIIEHHY|
5 VYMHOXKEHUE U ACICHHUE C OTPHIIATEIILHBIM ToKazaTelieM,
PalMOHaNbHBIX IpoOei. Bossenenue CTaHJAPTHOTO BUJA YHCIIA, OOPATHOU
[paIlMOHATFHOM JPOOH B CTENIEHBb
MPONOPLUUOHAIBHOCTH;
6 ToxxnecTBeHHbIE TpeoOpa3zoBaHUs . .
b ceolicmaa. OCHOBHOE CBOMCTBO
[pallMOHATBHBIX BBIPAKEHUI N N
paroHaIbHOU IpoOH, CBOMCTBA CTETIEHHU C
KonTtponsnas padorta Ne 2 LIC]IBIM MoKa3aTelieM, yYpaBHEHUH,
k
7 PaBHOCHIIbHBIE ypaBHEHUS. =—
X .
PanrionanbHble ypaBHEHUS bynxummn '
8 CreneHb C 1eNbIM OTPULIATETbHBIM npasuna: CIIOKCHHA, BHIMUTAHNL,
ToKazaTeneM YMHOKEHUS, JAeTIeHUs Apo0ei, BO3BEACHHUS
poOu B CTETICHb;
9 CBOMCTBA CTEIICHHU C IEIbIM

IOKa3aTcJICM

Yycogue paBeHCTBa IpoOu HYITIO.




10 3 k 4 Jloxa3vieams CBOMCTBA  CTCIIEHU (|
CDYHKHI/ISI Xued rpa(pr( LICJILIM II0Ka3aTCIEM.
[ToBTOpEHUE M cucTemMaTU3aUs 2 Onuceleamp rpapudeckuii METO
yaeGHOTO MaTepuana pELICHUS. YPAaBHEHUI C OJJTHOM IIEPEMEHHOM.
KourponbHas padora Ne 3 1 Ilpumensams OCHOBHOE CBOMCTBO|
pallMOHATIBHON JpOOHU ISl COKpaIeHUS U
npeoOpa3oBaHus APOOEH.

[IpuBoauTh podH K HOBOMY (00IIEMY)
3HAMEHATEIIO. Haxonuts CyMMY,
pa3HOCTh, TPOM3BEJIEHWE W  YaCTHOE
npoOeii.  BBIMOTHATE  TOXKIECTBEHHBIE
npeoOpazoBaHUs palroHaIbHBIX
BBIPAKCHUM.

Pewams ypaBHeHHSI C TIEpEMEHHON B
3HaAMEHATeNe IPOOH.

Ilpumensimo CBOMCTBA  CTENEHU
[eJIbIM TI0Ka3aTesieM i MpeoOpa3oBaHus
BBIPAKEHUM.

3anucviéamy yucna B CTaHAAPTHOM
BU/IC.

Buvinonnamos nocTpoeHHe W YTEHUE

_k
rpaduka QyHKIMH X
I'nasa 2. KBagpaTHbie KOPHH.
JleiicTBUTEIbHBIE YHCJIA 25
Oynkuus y = X2 u e€ rpaduk 3 .
1 YHILUAL Y pad Onucviéamy.  TOHSITHE  MHOXKECTBA,|
12 KBanparsbie KOpHH. 4  preMeHTa MHOXXECTBA, CIIOCOObI 3aJaHMs]
IAprdMeTHUECKU KBaJApaTHBIN MHOXECTB; ~ MHOXECTBO  HaTypaJIbHBIX|
KOPEHb qrcel, MHOXECTBO  IENbIX  4HCe,
MHO>KECTBO parroHaIbHbBIX qruced,
13 MHOX€eCTBO U €r0 3JIEMEHTHI 2 :
MHOKECTBO JCMCTBUTENBHBIX YHCET U
14 IToamuoxecTBo. Onepanuu Haj 2 B3 MeXAy ~ OTHMH  UYHCIOBBIMH
MHOXXCCTBAMH MHO>KECTBAMU; CBSI3b MEXKIY]|
15 UHCIIOBbIE MHOKECTBA 5 |0CCKOHEYHBIMH [IECSTHYHBIMU JpOOSMU U
palroHaIbHBIMH, UppanoHaIbHBIMU
16 CoiicTBa apudmMeTHIecKoro 3 lyncnamu.
KBaJPaTHOTO KOPHS
Pacnosnasams pannoHansHbIe 7|
17 ToxnecTBeHHbIe TPeoOpa3oBaHUs 5 MppalMOHAIbHBIE  uHMclIa.  [IpUBOJUTH
BBIPKCHIN, COACPXKALIMX MpUMEpPbl  PALMOHANBHBIX ~ YHCENl U
apudmeTnuecKue KBaapaTHbIe KOPHU MPPALHOHATBHBIX THCEI.
18 OyHKIMA Y = Vx u e€ rpadux 3 3anucvieams ¢ OMOIIBI0  POPMYIT
BOMCTBA JEUCTBUI HCTBUTEIbHBIMU
[ToBTOpEHME U cUCcTEeMaTU3ALUS 1 [oBoHe AeHe ¢ AcHC ©

yueOHOTO MaTepHasia

JHCIIaMMU.




KonTtponpsHas padota Ne 4

Dopmyauposamy.

onpeoeieHusi: KBAJPATHOTO KOPHS U3
qrclia, apuPMETHYECKOTO KBaJAPATHOTO
KOpPHS W3 4YHClIa, PaBHBIX MHOXECTB,
MO/JIMHO’KECTBA, TIEPECCUCHUsT MHOXKECTB,
00BbeIMHEHUS MHOKECTB;

ceolicmea: byHKUIHAN Y = X2,
apu(PMETHUECKOTO KBAJPATHOTO KOPHS,

Pymian y = Vx

/Jloka3vieams CBOMCTBA
apr(METUUECKOTO KBAJPATHOTO KOPHSI.

Cmpoumo Tpapukn  QyHKIHHY =
X2uy = X

Ilpumensamo NOHATHE
apr(METHYECKOTO KBAJAPATHOTO KOPHS s
BBIYMCIICHUS] 3HAUEHU I BBIPaKEHUI.

Ynpowamo BoIpaxkeHus, cojaepkauue
apu@mMeTuyecKue  KBaJpaTHbIE  KOPHH.
Pemats ypaBHeHusi. CpaBHUBATH 3HAUYCHUS]
BBHIpOXCHUI. BBIOMHAT mpeoOpa3oBaHue
BBIPAKEHUII C TNPUMEHEHHEM BBIHECEHUS]
MHO>KHUTEJNIS] U3-TI0]1 3HaKa KOPHsI, BHECEHUS]
MHOKUTEJSI MO/l 3HAK KOpHSA. BBIMONHATH
0CBOOOKJIEHUE OT HUPPAIMOHATIBLHOCTU B
3HaMEHaTese

IpoOu, aHalli3 COOTHOIICHHH MEXMIY
YHCIIOBLIMU MHOYKECTBAMU u HX|
DIIEMEHTAMHU

I'nasa 3. KBaapaTHbie ypaBHeHUs

26

19

KBanparnsie ypaBHeHus. Pemenue
HEMOJIHBIX KBAaIPATHBIX ypaBHEHUN

Pacnosnasams 1 pUBOIUTH TPUMEPHI
KBaJIPATHBIX YPAaBHEHUN PA3IUYHBIX BUJIOB

20

dopmyiia KOpHEN KBaIPaTHOIO
YpaBHEHUS

(MOMHBIX,  HEMOJHBIX, MPUBEAEHHBIX),
KBaJIpaTHBIX TpExuiaeHoB. ONUCHIBaTh B

21

Teopema Buera

oOmieM  BUA€  pELICHHE  HETOJHBIX|
KBaJIPaTHBIX YPaBHEHUH.

KonTtponpHas padota Ne 5

Dopmyauposamy.

22

KBanpatsslil TpéxuseH

onpedenenusi:  ypaBHEHHs  TepBOH

23

Pemenue ypaBHeHM, CBOIAILUXCS
K KBaJpaTHBIM YPAaBHEHUAM

A W W

CTCIICHU, KBaaApaTHOTO YPaBHCHUSA;
KBaApaTHOT'O TpéaneHa, AUCKPUMHWHAHTA

24

PannoHanbHbIe ypaBHEHHS KaK
MaTeMaTU4YECKUE MOJEIU PEAIBHBIX
CUTYyaLUI

KBaJPAaTHOIO YypPaBHEHUS U KBAJPaTHOTO
TpEXUIeHa, KOpHS KBaJJpaTHOTO|
TpEéxuieHa; OUKBaPaTHOTO yPaBHEHUS;

HOBTOpeHI/Ie U cucreMaru3sanus

c6oticmea KBaIpaTHOTO TPEXUIIEHA;




yueOHOTO MaTepHasa

meopemy Buera un  oOpaTtHyo eif

KonTtposnsHas padota Ne 6 1

eopemy.

3anucvieams U T0OKa3bIBaTh (HOPMYIY|
KOpHE KBaJIPATHOTO ypaBHEHUS.
lccnenoBathb KOJIMYECTBO KOpHEH
KBaJIPATHOTO YPAaBHECHUS B 3aBHCHMOCTH OT]
3HaKa ero JUCKPUMHUHAHTA.

oxaszvieamyo meopembl: Buera
(npsimyto U oOpaTHYI0), O pa3JIOKCHUH]
KBaJPAaTHOTO TPEXUJIEHA HA MHOXXHUTEIH, O
CBOWMCTBE  KBAQJPAaTHOTO  TpEXWIEHa (|
OTPUIIATEILHBIM JUCKPUMUHAHTOM.

Onucvieamvb Ha ~ TPUMEPAaX  METOJ
3aMEHbl  NEPEMEHHOW  JUIsl  pelIeHUs
YPaBHEHUM.

Haxooumw xopHu KBaJIpaTHbIX
YpaBHEHUH pa3INYHbIX BUAOB. [IpuMeEHSTH
Teopemy Buera m obpaTHyro eii Teopemy.
BBINOMHATE  pa3fioKEHUE  KBaJAPaTHOIO
TpéxwieHa Ha MHOXWTenu. HaxoauTy
KOpHU

YpaBHEHUH, KOTOpbIE CBOJATCA K
kBagpaTHbIM. COCTaBISATh  KBaJpaTHBIE
YpaBHEHUS W YypaBHEHUS, CBOJAIIMECS K
KBaJIpaTHBIM, SBIISIOLIUECS]
MaTEMaTHUYEeCKUMU MOJICTSIMU  PEAJIbHBIX

CUTYalUI
IToBTOpEHUE U cUCTEMATH3 AU Y1e€OHOT O 5
MaTepuaJa
YnpakueHus A1 TOBTOpPEeHHsI Kypca 8§ Kiacca 4
Hroropas koHTpoJbHas paboTa 1

Pacnpenesienne maTepuasa mo remam 9 Kiiacce

Kon-
Ne TEMA
BO YacoB
rnasbl
no
dakry
1 NosTopeHue 4
2 HepaBeHcTBa 21
3 KBagpaTtnuHaa yHKumA 32
4 dNemMeHTbl NPUKNAAHOM MaTeEMATUKN. 21




5 Yucnosble nocieaoBaTe1bHOCTH 21
6 MoBTOpEHUE N cMCTeMaTM3aLMA y4ebHoro matepmana 3
Bcero: 102

TemMaTnyeckoe NJIAHUPOBAHHKE C onpeaeJeHMeM 0CHOBHBLIX BHIOB JI€ATEIbHOCTH YUAIIIMXCS

aJreopa 9 kiaacc

XapaKTepMCTmca OCHOBHbBIX BUI0B

Homep Coaep:xkanue yueOHOTo Konnuec eSITeNBLHOCTH YIeHHKA
naparpadga MaTepuasa TBO 4acOB
(Ha ypoBHe y4eOHBIX JelicTBHIA)
IToBTOpPEHUE 4
I'nasa 1. HepaBencrBa 21
1 YucnoBsle HEpaBEHCTBA 3 Pacnoznasams 1 TpUBOINTE TIPUMEDPB]
OCHOBHEIS CBOHCTE TICIOBLIX YUCJIOBBIX  HEPABEHCTB, HEPABEHCTB ¢
2 2 |mepeMeHHBIMHM, JMHEHHBIX HEPABEHCTB ¢
HEPABEHCTB . . 5
0/IHOH IepeMEHHOMN, ABOMHBIX HEPABEHCTB.
CrnoxeHue 1 yMHOKEHUE
Dopmynuposamy.
3  [MUCIIOBBIX HepaBeHCTB. OllCHUBaHNE 3
onpeoeneHusi: CpPaBHEHUS JBYX 4YHCel,
3HAYEHUS BBIPAKECHUS . .
pellIeHrs HEPaBEHCTBA C OJIHOM MepeMeHHOMH,
4 HepaBeHcTBa ¢ 01HO# IepeMEHHOM 1 [PaBHOCHJIBHBIX HEpPABEHCTB, penieHus|
PellieH1e TMHEHHBIX HEPABEHCTB C CHCTEMbl HEPABEHCTB C OJIHOM MEPEMEHHOM,
5 ommoit mepemenHoit. UncioBse 5 (00nacTu onpeseneHns BHIPKEHHUS;
MPOMEXKYTKH CB801CMEa YNCIIOBBIX HEPABEHCTB,
6 Cucrembl TUHEHHBIX HEPABEHCTB C 5 CIOXKCHHA M yMHOXNCHMA — HHCTOBBIX
0JHOM TIEPEMEHHOM HCPABCHCTE.
TIOBTOPEHHE H CHCTEMATH3AIHS Jokasvieams: ~ CBONCTBA  YMCIIOBBIX|
1
VueGHOro MaTepHaa HEPABEHCTB, TEOPEMBl O CIOXKEHUH U
YMHO>KEHUH YHCIOBBIX HEPABEHCTB.
Pewams nuneiinbie HEPaBEHCTBA.
3anuchIBaTh pEIICHHUS HEPABeHCTB U UX|
CUCTEM B BHUJE YHCIOBBIX IPOMEXKYTKOB,
00BEMHEHUS,  TEPECCUYeHUss  YHUCIIOBBIX|
o
Kontponbhas pabora Ne 1 1 MIPOMEXYTKOB. PemaTh CUCTEMy HEpaBEHCTB
C OJIHOHN nepeMeHHOo#. OlLeHNBaTh 3HAYECHHE
BbIpakeHus. V300pakaTh Ha KOOPJMHATHOM
MPSIMOM 3a/laHHBbIE HEPAaBEHCTBAMH YHCIIOBBIE]
[IPOMEKYTKU
I'naga 2. KBanpaTtnunast pyHKuus 32
7 IopTopeHue 1 pacuiupeHue 3 Onucvigamp TOHSATHE ~ (GYHKIHU  Kak
CBENICHHI O DyHKIMHK [paBHja, YCTAHABIMBAIOIIETO CBSI3b MEXIY|
) CBoiicTBa pyHKIUH 3  pJIeMEHTaMH JABYX MHOKECTB.
9 2 Dopmyauposamy.

[Toctpoenue rpaduka GyHKIUH Y




= kf (x)

onpeoeneHus: HYJIS byHKUINY;

[Moctpoenue rpadpukoB GpyHKIUN Y

MPOMEKYTKOB 3HAKOIIOCTOSHCTBA (DYHKIIUH;
(bynkum, Bo3pacraromeil (yobIBaromeil) Ha

10 Ff)+b 4 §
MHOXKECTBE;  KBAJpPAaTUYHOH  (YHKIUH;
ny=flx +a) KBaJpPaTHOTO HEPABEHCTBA;
11 KBanparudanas QpyHKuwus, o8 6 ceoticmea KBaIpaTUUHON (PYHKLNU;
rpaduK U CBOMCTBa .
npasuia TOCTPOCHUS TPAPUKOB (PYHKITHIA
Kontponbras padora Ne 2 1 ¢ nomompro mpeoGpasosanuii Buma f(X) —
12 PemeHne KBaJpaTHBIX HEPABEHCTB 6 [[(X) + Db f(x) — f(x + a); f(x) — kf(x).
CucTeMBbl ypaBHEHU ¢ IByMS Cmpoump rpaduku bynxumi ¢
13 HepeMeHHbIMI 5 MoMOIIbi0 mpeoOpa3oBanuii  Buma f(X) —)
f(x) + b; f(x) — f(x + a); f(x) — kf(x).
[ToBTOpEHUE M CCTEMaTH3ALUS 1 5
VueGHOro MaTepHaa Cmpoumpw rpapux KBaJIpaTUYHOU
¢yukuuu. [lo  rpaduxky KkBagpaTuyHOU
(yHKIIMM ONUCHIBATh €€ CBOICTBA.
Onucvieams cXeMaTHYHOE
pacroyioskeHue mapadobl OTHOCUTEIFHO OCH
a0CITICC B 3aBHCHMOCTH OT 3HAKa CTapIIero
KodpduIIeHTa nu JUCKPUMHHAHTA|
COOTBETCTBYIOLIETO KBAAPAaTHOIO TPEXUIICHA.
Pewamw xBanpatHble HEPaBEHCTBA,
MCIIOJIb3Ysl CXEMY PAacIOJIOKEHHs MapadoJibl]
OTHOCHUTEJIBHO OCH aOCIIHCC.
Kontpomsnas pabora Ne 3 1 Onucvieamsv rpaduyecKuii ) METO/
pELIeHMs CUCTEMBI JIBYX YPaBHEHMH C ABYMS
[EpPEMEHHBIMH, METOJI ITOJICTAHOBKU U METO]
CJIIOKEHUSI JUId PELIeHUs CHUCTEMbl [IBYX|
YPaBHEHMH C IByMs NEPEMEHHBIMH, OJHO U3
KOTOPBIX HE SIBJISICTCS JTMHEHHBIM.
Pewamp TekcTOBBIE 3a/aud, B KOTOPBIX
cucreMa JBYX ypaBHEHMH C  JAByMS]
[EPEMEHHBIMH  SIBJIIETCSI  MaTeMaTH4YEeCKOH|
MOJIENIbIO peanabHOTo npolecca, u
MHTEPIPETUPOBATh  pe3yibTaT  pelleHUs]
CHCTEMBI
I'naea 3. dnemeHTHI 21
NPHUKJIATHON MATeMATHKH
14 Maremaririeckoe MOLENMpOBaHUE 3 IIpusooums npumepsi: MaTEMATUUYECKUX|
15 [IporieHTHBIE PacUYETHI 3 Mojenel pealbHbIX CHUTYAIM; MPUKIATHBIX
3ajgay; npUOIMKEHHBIX BEJIMYUH;
AGcomoTHas M OTHOCUTEIIbHAS
16 2  [MCHOJb30BAaHUS KOMOWHATOPHBIX IPaBHJY
MOTPEUTHOCTH .
CYMMBl M TPOU3BEJCHUS;  CIy4aiHBIX|
17 OcHOBHBIE TIPaBUIIA 3 COOBITUH,  BKIIOYas  JOCTOBEPHbIE U
KOMOWHATOPHKH HEBO3MOXXKHbIE ~ COOBITHS;  ONBITOB




18

YacTtoTa 1 BEpOSATHOCTh
CIIy4aifHOTO COOBITHS

[PaBHOBCPOATHBIMU nucxoaamu,
MPCACTABJIICHHUA CTATUCTUYCCKUX JAHHBLIX B

19

Knaccudeckoe onpenenenue
BEPOSITHOCTH

unae  Tabiun, — auarpaMM, — rpauKoB;
MCTIOJIb30BAHUSI  BEPOATHOCTHBIX  CBOWCTH]
OKPY>KaIOIUX SBJICHUMN.

20

HauannHbie cBEneHUA O
CTATHUCTHUKE

Dopmyauposamy.

HOBTOpeHI/IG Hu cucreMarusanus
yaeOHOTO MaTepuasia

onpeoeneHus: abCOJIIOTHOH
MMOrpCIIHOCTH, OTHOCHUTEIILHOH
MOTPEIIHOCTH,  JIOCTOBEPHOTO  COOBITHS,

Kontponbhas padoTta Ne 4

HCBO3MOXKHOTO CO6I>ITI/I${; KIIaCCHYCCKOC
ONPCACIICHUEC BEPOATHOCTHU,

npaeuna:  KOMOMHATOPHOE  MPaBUIIO
CYMMBI, KOMOWHATOPHOE MPaBUIIO
MPOU3BEICHUS.

Onucwvieams dTAIbI pelIeHus]
MPUKJIAJHON 3a/1auu.

loacnams  u  3anucvieams GOpMyIY|
CIIO’KHBIX MIPOIICHTOB. [TpoBonTH
MPOIICHTHBIE PACYEThl C HCIOIH30BAHUEM
CII0KHBIX IPOLIEHTOB.

Haxooumwb TOUHOCTh TIPUOJIMKEHUS TI0
Ta0JImIe MPUOTMKEHHBIX 3HAYEHU
BEITMYMHBI. Hcnonp3oBaTe  pa3MvHBIC
dbopMBI 3amucy MPUOTIKEHHOTO 3HAYEHUs
BenmunHbl.  OLEHWBAaTh  TPUOIMKEHHOE
3HAYCHUE BEJIINYHHBIL.

Ilpo6ooums ONIBITBL  CO  CITy4aliHBIMHU
ucxogamu.  [losiCHATP U 3alMCHIBATH
(bopMyny HaXO0XKJIEHUSI YaCTOTHI CIIy4ailHOTO
coObITHs.  OmMUCBHIBaTH  CTaTHCTUYECKYIO
OIICHKY BEpPOSITHOCTU CIY4alHOTO COOBITHSI.
Haxoautsb BEPOSITHOCTh CIIy4aitHOTO
COOBITHSI B ONBITaX C PABHOBEPOSTHHIMU]
MCXOJaMH.

Onucvléams dTAIbI CTaTHCTHYCCKOTO
uccienoBanus. OpopmisaTe UHGOpPMALIHIO B
BUJAe TaOnuil W JauarpamMM. VI3BiekaTh)
uHbOpMallMI0O W3 TaONMWIl M JUarpamm.
Haxonuts u MPUBOIUTH MIPUMEPHI
HMCIIO0JIb30BaHUA CTaTUCTHYECKHUX|
XapaKTePUCTHK, COBOKYIMHOCTH  JIaHHBIX:
CpeqHee 3HAa4YeHHe, MOJa, pa3Max, MeIuaHa
BBIOOPKU

I'nasa

3. UucioBble nmocjaea0BaTe/JIbHOCTH

21

21

YucaoBsle O CJIC€I0BAaTCIbHOCTH

IIpugooumu npumepbi.




22 Apudmernueckas nporpeccus MOCJIEeI0BATEIHOCTEH; YUCJIOBBIX|
CyMMa N [ICPBHIX WICHOB MMOCJICIOBATCIILHOCTEH, B YJaCTHOCTH
23 o apudmeTrnuecKoi U reOMETPUYECKOM]
apu(METHUECKON TPOTrpeccuu B

[IPOrpeccuil; UCIIOJIb30BaHUS
24 I'eomeTpuyeckas nporpeccus [IOCJICIOBATEIILHOCTEN B PEAIBHON JKU3HU;
CyMMa N [EPBbIX WICHOB 3ajay, B KOTOPHIX PaCCMaTPUBAIOTCS CYMMBI

25

FEOMETPUUECKON IIPOTrPECCUU

c OCCKOHEYHBIM YHCJIOM CJIara¢MbIX.

Cymma OeckoHEYHOU
26 [FEOMETPHYECKOM MPOTPECCHH,

y KOTOPOii |q|

Onucwvieams: TOHATHS
[IOCJIEOBATEIHHOCTH, 4JIeHa
[MOCJIEAOBATEILHOCTH, CIIOCOOBI  3aJaHHUS

HOBTOpeHI/IC Hn cucreMarusanus
yaueOHOTo Marepuaia

MMOCJIEIOBATEIHLHOCTH.
Buviyucaame: YJIeHa|
MOCICA0BATCILHOCTH, 3aJaHHOMH

KonTtponbnas padoTta Ne 5

(opMyJ10il N-TO YsieHa UM PEKYPPEHTHO.
Dopmynuposamy.

OIIPENETICHUSA: apudmeTnyecKon
MPOrPecCuy, T€OMETPUUYECKON MpOrpeccui;
CBOMCTBAa  WIEHOB apu(pMETHUECKOH W
FeOMETPUYECKON MTPOTrPECCHIA.

3aoasams apuPpMETHIECKYIO u
FEOMETPUIECKYIO POTPECCUH PEKYPPEHTHO.

3anucvieams  u  nosacHams GOPMYIIbI
oOmero  wieHa  apuMETHUECKOH ]
FeOMETPUYECKON MPOrpeccuii. 3anuchbiBaTh U
MoKa3bIBaTh:  (GOpPMYJbl  CYMMBI N MEPBBIX
WIEHOB apu(METUYECKO U FreOMETPHUUECKOMH]
nporpeccuii;  (GopMynbl,  BBIPAXKAIOLIUE]
CBOWMCTBA  4WIECHOB  apU(METHUYECKOW M|
FeOMETPUYECKOM MTPOrPeCCHil.

Borunciars CyMMY 0EeCKOHEYHOM
FEOMETPHUYECKOM IPOrPeCcCcuu, y KOTOpoii |q|

IloBTOpEeHuUe U cucTeMaTH3aUUA Y1eOHOT 0
MaTepHaJa

VYnpakHeHus A1 HOBTOPEHMUS
Kypca 9 knacca

KonTponbHas padota Ne 6




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

YueOnuk Anredpa. 8 knacc A.I'.Mep3msik,B.b.ITononckuit, M.C.SIkup, — M.: Benrana-I'pad, 2020
Hunaktuyeckuid Mmarepuan Anreopa. 9 kinacc A.I.Mep3nsik,B.b.Ilononckuit, M.C.fAkup, — M.: Benrana-

I'pad.
Yueonuk Anredpa. 9 knacc A.I'.Mep3sik,B.b.ITonoucknit, M.C. SIkup, — M.: Benrana-I'pad, 2020
Hunaktuyeckuii marepuan Anreopa. 9 kimacc A.I'.Mep3mnsk,B.b.ITononckuit, M.C. Sxup, — M.: Benrana-

I'pad.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

[Iporpamma o kypcam anredpsl (8-9 kiaccel) U reomeTpun (8-9 Kiacchl) co3/laHHash Ha OCHOBE
€IMHOM KOHIIETIIMU TPETOoIaBaHusl MaTEeMaTUKH B CpeaHel IkoJie, pazpabotanHou. A. I'. Mepamsakowm,
B.b. Ilononckum, M.C. Sxupom- aBToOpamu yueOHUKOB Anrebpa-

YueOnuk Anredpa. 8 kimace A.I'.Mepaisik,B.b.ITonorckuit, M.C.Sxup, — M.: Benrtana-I'pad, 2019

Hunaktuyeckuii Marepuan Anrebpa. kmacc A.I.Mepsnsk,B.b.Ilonorckuit, M.C Axup, — M.:
Benrana-I'pag.

VYuebnuk Anredpa. 9 kimace A.I'.Mep3isik,B.b.ITononckuit, M.C. Ikup, — M.: Berrana-I'pag.

HNunaktuyeckuii Marepuan Ausredpa. 9 wmace A.I.Mepzmsik,B.b.Ilomoncknit, M.C.fAkup, — M.:
Benrana-I'pad. Metoanueckoe mocobme Anrebpa. 9 wmacc A.I'.Mepsnsk,B.b.Ilomonckuii, M.C.Axup,
E.B.Bymiko - M.: Benrana-I"pad, 2019

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e PDIII: https://resh.edu.ru/subject/16/

o OI'AOY HIIO «Akanemusa Munnpocsemenus: Poccuny;

e AO MsparensctBo «IIpocernenue»: https://media.prosv.ru/content/item/reader/

e Www. edu - "Poccuiickoe oOpazoBanue" denepanbHbIi OPTAL

e www.school.edu - "Poccutickuii 001ieo0pa3oBareIbHbINA HopTat”.

e www.school-collection.edu.ru/ Equnas xoiekmus HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
e www.it-n.ru"Cers TBOpUECKUX yunTee"

o www .festival.lseptember.ru ®dectuBaip negarorudeckux ujaei "OTKPBITBIHA ypOK"

e Www .nsportal- conanbaas cetb pabOTHUKOB 00pa3oBaHuUs

e https://infourok.ru/user/aydogdieva-hashtotay-kendzhemuhomedovna
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